Abstract. Wireless broadband networks are designed to provide high quality services to multiple mobile users simultaneously. The IEEE 802.16e Mobile WiMAX standard uses Orthogonally Frequency Division Multiple Access (OFDMA) schema for frame structure. OFDMA defines rectangular resource allocation of time slots and frequency carriers, separating in this way the channel into multiple subcarriers. This structure is used for arranging the incoming user requests. Aimed to increase the bandwidth utilization, while arranging the incoming user requests into an effective way, we have considered and evaluated Bin-Packing algorithms. Subsequently in the following sections are presented analysis and design of various Bin packing algorithms developed in our simulator. Moreover, a combined algorithm is proposed, named Guillotine First Fit Algorithm and a new version of the Shelf First Fit Algorithm. Simulation's results concerning performance of implemented algorithms in different input values are gathered, analyzed and compared. The results are encouraging and provide indications regarding usage of the proposed algorithms in practice.
Introduction to Wireless Communication and Bin Packing Algorithms
The development of mobile communication technologies is influenced by furious rate improvements in information technology and industry. These transformations enabled greater usage of mobile communication facilities [1] . Bin packing algorithms present a method which may be used to increase utilization of bandwidth and to organize incoming OFDMA multiplexed user requests in an efficient way. Two dimensions are needed, corresponding to time and frequency. These dimensions are used in algorithms as input values for width and height of one rectangle which needs to be arranged into a specific shelf/bin. Different bin-packing algorithms exist with different scaling factors, which imply the usage of different properties for arrangement. We can mention: Shelf algorithms, Guillotine-able algorithms, Skyline algorithms, Maximal Rectangle algorithms, etc. Besides the algorithm to use, the objective is to arrange user requirements in a most possible efficient way, in order to provide high bandwidth utilization.
The focus here is to arrange different requests, which are multiplexed using OFDMA schema. User requests are arranged in different time slots and frequency sub-carriers. These parameters are used as input dimensions for Bin Packing algorithms. Therefore, our first aim is to present a new version of Shelf First Fit Algorithm and a combined-new algorithm which we have named it Guillotine First Fit Algorithm. These algorithms are part of Bin Packing algorithms. Our second aim is to simulate and compare gathered results based on performance of these algorithms and their applicability on industrial world.
The structure of the chapter is as follows: Section 2 presents related research and proposed solution for bandwidth utilization; Section 3 discusses concatenation of user request dimensions in OFDMA and Bin packing algorithms, while section 4 presents a thorough view of the developed simulator. Next, the implemented algorithms are analyzed, especially Guillotine First Fit and Shelf First Fit. Section 6 presents the simulation results and critically discusses usage of each algorithm in industry. Finally, the last section provides the overall conclusions.
Related Research and Proposed Solutions for Bandwidth Utilization
A frequent problem that telecommunication industry confronts is the usage of a method which will increase bandwidth utilization while organizing incoming frames
